The focus of this study is on Preussia sensu lato species with 8-celled ascospores. Two new species, P. alpina and P. octocylindrospora are introduced based on morphological characters and discussed in relation to similar species in the genus. New records are provided from Sporormiella corynespora, S. octomegaspora, P. octomera and P. octonalis. This greatly expands or reduces their geographical distribution ranges, as well as substrate preferences. In addition, a key to the coprophilous species with 8-celled ascospores is provided.
Introduction
Preussia sensu lato (incl. Sporormiella) belongs in the family Sporormiaceae (Dothideomycetes, sensu Hyde et al. 2013 , Wijayawardene et al. 2014 and is one of the most abundant and species-rich groups of fungi living on animal dung. They are cosmopolitan and grow on a large variety of dung types, from the smallest vole dropping to large elephant dung (Ahmed & Cain 1972 , Khan & Cain 1979 , Doveri 2004 , Bell 2005 , Barr 2009 , Mungai et al. 2012 . Although the majority of the species in the genus are coprophilous, they also occur on other substrates like plant debris, soil and wood (Cain 1961 , Dugan et al. 1995 , Guarro et al. 1997 , or as endophytes in plants (e.g. Porras-Alfaro et al. 2008 , Herrera et al. 2010 , Danielsen et al. 2012 . Preussia and Sporormiella have for long been considered closely related (von Arx & Storm 1967 , von Arx & Müller 1975 , Eriksson 1981 , and I treat them as synonyms since molecular phylogenetic studies do not support a differentiation of Preussia from Sporormiella (Kruys & Wedin 2009 , Mapperson et al. 2014 . The taxon currently includes more than 100 species (Index Fungorum 2015) . The species are morphologically characterized by brown to black pseudothecia, fissitunicate asci, and dark brown, septate ascospores. A gelatinous sheath covers each ascospore and in general each cell has a germ slit.
The majority of the species have 4-celled ascospores, but there are various multi-celled taxa (Ahmed & Cain 1972) . The focus of this study is on the 8-celled Preussia species, and the purpose is to describe new species and records. The ascospores of this group vary in shape and size and they do not form one monophyletic clade (Kruys & Wedin 2009 ).
Material and Methods
This study is to large extent based on Prof. em. Nils Lundqvist´s specimens, deposited in the Museum of Evolution herbarium at Uppsala University, Sweden (UPS). Observations and measurements were made with a Leica M125 dissecting microscope, and an Olympus BX50 light microscope. Measurements of ascospores and pseudoparaphyses were made in water at 100× magnification with oil immersion and 0.5 μm precision, or at 40× magnification for the very long measurements. Other characters were measured at 40× magnifications. Measurements are presented as the range of values observed, with outlying extremes within parentheses. The size ranges are based on 20 measurements or less, depending on the amount of material available. Photographs were taken with a Nikon DS-Vi1 camera and have been edited in Adobe Photoshop CS6. Doveri & Sarrocco (2013: 130) .
Sporormiella octomegaspora
Habitat and distribution:-The species is originally described from red deer dung (Cervus elaphus) in Spain (Doveri & Sarrocco 2013) , and this is the first record from hare dung and Tasmania, Australia.
Specimens examined:-AUSTRALIA. Tasmania: 10 km ESE of Huonville, Snug Plains, open shrubby area, on hare dung (Lepus europaeus) in moist chamber, Uppsala, 8 March 1981, Tibell 11285-n, F-529944 (UPS!) .
Taxonomic remarks:-S. octomegaspora is characterized by large, brown to blackish, rough and densely hairy pseudothecia. Asci are large, eight-spored and have a short stipe, while the ascospores are very long, eight-celled, subfusiform, with sigmoidal germ slits.
Our measurements of the new record F-529944 are for the asci 320-387.5 × 52.5-63 μm, with stipes 12.5-30 μm, and for the ascospores 162.5-187.5 (-192 .5) × 17.5-20 μm. This record complies with the original description, apart from that these ascospores are a little longer, and their end cells are often slightly longer than the 7 th cell, instead of the opposite. Further, according to a sketch by Nils Lundqvist who studied the material when fresh, the germ slit of the end cell is straight and parallel, while the others are sigmoid like the original description. However, considering the small sample size, these discrepancies should not be given too much importance.
NEW SPECIES OF PREUSSIA
Phytotaxa 234 (2) © 2015 Magnolia Press • 147 P. octomera (Auersw.) Kruys, in Kruys & Wedin (2009: 476 Valldosera & Guarro (1990: 88) . Taxonomic remarks:-The new records of P. octonalis in Sweden have previously been reported as S. corynespora (Eriksson 2014) . 
Worldwide key to the coprophilous species of Preussia sensu lato with consistently eight-celled ascospores

Discussion
The 8-celled Preussia species have with this study increased in number and diversity. Their morphological variation is great and includes for example a difference in ascospore length of ca 130 μm between the smallest and the largest species. This study covers 18 species that occur on dung, but the species number is even higher when including noncoprophilous taxa, those with ascospores of a varying cell number, and some not yet formally described (Doveri & Sarrocco 2013) . The ascospore measurements of some species differ slightly between different authors and I chose to include measurements from both Ahmed & Cain (1972) and in the key. The difference in measurements is probably due to several reasons: there may be geographical varieties of the species, as well as different opinions on species circumscriptions, in combination with the small number of specimens included in many studies. Coprophilous fungi in general have various preferences of substrates and differ in how general or fastidious they are, as well as how widely distributed they are (Lundqvist 1972 , Richardson 2001 . Taking account that the number of observations is too low for ecological analyses, the newly described species P. alpina seems to have a narrow preference of dung, since it only has been reported on droppings of grouse. It has so far been found in northern Scandinavia, but may have a wider distribution that follows the grouse in alpine and/or arctic regions. The morphologically somewhat similar species P. octomera often occurs on hare or rabbit dung (Furuya & Udagawa 1972 , Doveri 2004 , Welt & Heine 2007 , Kruys & Ericson 2008 , Eriksson 2014 , but it has also been found on many other different types of dung (Ahmed & Cain 1972 , Kruys & Ericson 2008 , Eriksson 2014 , and the new records extend the substrate list to also cover dung of fox and roe deer in Sweden. The new and second record ever of S. octomegaspora greatly extends both the species geographical distribution range (from Spain to Tasmania), as well as its preference of substrate (deer and hare dung). It is possible that the species previously have been found also on Eastern Grey kangaroo dung in Australia, but unfortunately there is no herbarium material available for verification (Bell 2005 , Doveri & Sarrocco 2013 . A majority of the new records of P. octonalis are on old cow dung, but it was also found on horse and sheep dung. The species has previously been reported from various dung types: e.g. arctic hare, cow, partridge, rabbit and wapiti dung in Canada and USA (Ahmed & Cain 1972), goat dung in Germany (Welt & Heine 2007) , as well as cattle, pig and roe deer dung in Italy (Doveri 2004) . The new records of P. octonalis shows that the species is fairly common throughout Sweden and not only in the very south as previously believed (Eriksson 2014) , which suggests that it likely is to be frequent in neighboring countries as well. The opposite is for S. corynespora, which records decreased significantly with this study. The new records of S. corynespora are found on rabbit dung, and leporid dung seems to be a preferred substrate (Ahmed & Cain 1972 , Doveri 2004 , Eriksson 2014 . It also favors dung of cervids, e.g. deer (Ahmed & Cain 1972) , roe deer (Doveri 2004) , and reindeer (Eriksson 2014) .
The knowledge of species distribution is constantly improving for the members of Sporormiaceae, as well as for ascomycete fungi in general, due to updated checklists (e.g. Eriksson 1992 Eriksson , 2009 Eriksson , 2014 , as well as the digital databases of the natural museum collections. This study, which is based entirely on old herbarium material, also illustrates the great importance of all the natural museum collections. Many interesting specimens and possible new taxa can be found in the herbaria and wait study and description.
